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Project Introduction

There is a clear need to advance the state-of-the-art carbon-carbon coated
Nozzle Extensions (NE) beyond the engine/mission performance currently
established by Herakles technology, which is intrinsically limited to about 3000
F. The well-established SiC-based (CVD, pack cementation) technologies
currently available also have upper temperature limits around 3000 F,
imposing stringent limitations on increased performance and system level
changes (i.e. hotter propellant) for future NASA missions. In addition, the
intrinsic CTE mismatch between C-C substrate and refractory carbides/oxides
further limits the use of many other classical coating technologies. The
successful Phase I results established the feasibility of overcoming these
limitations through the use of a novel, functionally graded (FGM) coating
technology. The proposed Phase II builds on the success of the Phase I
program and clearly increases its TRL by offering subscale component testing
at representative engine conditions. A successful Phase II program will clearly
offer a new dimension in the nozzle extensions by offering different coating
systems for multi-cycle capability at temperatures from 3000 F up to 4000 F.
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Technology Areas
Primary:

e TX12 Materials, Structures,
Mechanical Systems, and
Manufacturing
- TX12.2 Structures

- TX12.2.1 Lightweight
Concepts

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System
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